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Abstract 
In this study, the effect of the use of computer assisted teaching method for ionic compounds included in content of General 
Chemistry course in science education undergraduate programme on academic achievement and permanance have been 
researched. This study was carried out with 70 pre-VHUYLFHHOHPDQWDU\VFLHQFHWHDFKHUVVWXG\LQJWKHLUILUVW\HDUDW2QGRNX]0D\ÕV
University, Faculty of Education, Science Education Department. While the traditional teaching method was applied to the first 
group, the computer assisted teaching method was applied to the second group. As a means of data collection, 50-item-multiple 
choice achievement test whose Kuder Richardson-20 (KR-20)  was 0.868, was applied as a pretest for pre-study, posttest at the 
end of the study and 12 weeks later it was applied as a permanance test at the end of the study. Also 5 open-ended questions 
related to the subject were applied to each of 2 groups both before teaching the subject and after teaching the subject. The data 
was analysed with SPSS statistical package programme. The data was evaluated using t test, Mann Whitney-U test, Wilcoxon 
signed-rank test and percentage (%) distribution. According to the results obtained from the statistical analyses, the experimental 
group applied computer assisted teaching method was significantly observed to be more successful than the control group applied 
traditional teaching method (t(68) =21.318; p < .05). It was concluded that the use of computer affected permanance in a positive 
way. 
3XEOLVKHGE\(OVHYLHU/WG 
Keywords:   Chemistry education; ionic compounds; computer assisted instruction. 
1. Introduction 
Computer assisted instruction (CAI) is a teaching method in which computer is used as a supporting device for 
WKHWHDFKHULQOHDUQLQJHQYLURQPHQWZKLFKVWUHQJWKHQVWHDFKLQJSURFHVVDQGVWXGHQWV¶PRWLYDWLRQZKLFKPDNHVLW
possible for the student to learn according to his/her learning speed and which is formed by combining self-learning 
in another word interactive learning principles with thHFRPSXWHUWHFKQRORJ\ùDKLQ	<ÕOGÕUÕP8úXQ 
While teaching abstract and difficult concepts, it is very important to develop and implement instruction activities 
WKDWPD\VWLPXODWHVWXGHQWV¶YLVXDODQGLQWHOOHFWXDOVWUXFWXUHV&RPSXWHU-assisted instruction is one of the methods 
XVHG IRU WKLVSXUSRVH (UWHSÕQDUHW DO ,Q&$,DSSOLFDWLRQVZLWK WKHXVHRI VLPXODWLRns related to abstract 
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concepts which enable students to participate in learning process enable students to configure the concepts easily 
ZKLFKWKH\KDYHGLIILFXOW\LQXQGHUVWDQGLQJ.DUDPXVWDIDR÷OX, $\GÕQ &  Özmen, 2005). 
Although, the success of this method in teaching-learning process depends on several variables, the use of 
educational software pertinent to academic goals and objectives is vital for the success of the method. In computer-
assisted instruction method, computer technology involves in traditional teaching methods as an option not in 
WHDFKLQJ SURFHVV DQG LPSURYHV HIILFLHQF\ LQ WHUPV RI TXDQWLW\ RI HGXFDWLRQ 8úXQ  $FFRUGLQJ WR 1DPOX
(1999), computer-assisted instruction is the best example of integration of technology and science. In CAI, computer 
is not an option for the teaching process but the complementary or strengthening element of the system. Again, 
øúPDQVWDWHGWKDWFRPSXWHUVVXSSRUWHGXFDWLRQDQGWUDLQLQJSURFHVVDQGDUHXVHGE\WHDFKHUVDVVXSSRUWLQJ
tools. 
Previous studies revealed that effective teaching tools and materials enrich learning, draw students’ attention, 
helps students in gaining target behaviors and provide learning in less time and cost (Barron & Orwing, 1995; Clark 
& Sugrue, 1995). Accurate representation of chemical events is the first step in solving the problems related to 
teaching. Effective presentation and images supported by explanations is vital in terms of conceptual understanding 
basis (Herron, 1996).  
The study aimed to investigate the effect of traditional instruction method (teacher-centered) which is widely 
used in chemistry courses and computer-assisted instruction method in teaching ionic compounds on academic 
achievement of teacher candidates.  
 
2. Method  
A total of 70 I. grade teacher candLGDWHV IURP 2QGRNX] 0D\ÕV 8QLYHUVLW\ )DFXOW\ RI (GXFDWLRQ 6FLHQFH
Education Department participated in the study. In this study, a pretest-posttest control group quasi-experimental 
design was used in this study (Campbell & Stanley, 1966). The study consists of two groups as experimental group 
to whom CAI was applied (N=35) and control group to whom traditional method was applied (N=35).  
To obtain and analyze the data in the study, an achievement test consisting 50 multiple choice question about 
ionic compounds included in General chemistry course for the first graders was developed by the researchers. In a 
multiple-choice test, each question has five options. Achievement test was applied to the group of students to whom 
topics were taught before the application and Kuder Richardson-20 (KR-20) reliability of the test was found to be 
0,868. According to expert opinion, test items are clear and understandable and content validity of the test is high. 
In order to determine that whether there is a significant difference between pre-service elemantary science 
teachers' academic achievement before and after application, an achievement was applied to all students as pre-test 
before the application and post-test after the application. 12 weeks after the end of the application, achievement test 
was applied as permanency test to all students. In addition, 5 open-ended questions about ionic compounds were 
administered to both groups before and after instruction. Open-ended questions are as follows; 
1. Explain the concept of ionic bond? 
2. How is ionic bond formed, explain by giving example? 
3. Describe the properties of ionic compounds? 
4. How is crystal lattice formed? 
5. Explain the concept of doublet, octet, anion and cation? 
The responses of teacher candidates were grouped as correct (complete answer), partially correct (not full answer 
but an acceptable level), wrong (wrong answer or irrelevant answer) and empty (not responded) and were evaluated 
as percentages (%).  
The topic of ionic compounds was taught to experimental group using a PowerPoint presentation, whereas 
traditional instruction method was administered in control group in 8-hour period. PowerPoint presentation used in 
lectures includes following sub-topics; concept of  anion-cation, electron arrangement, doublet and octet rules, 
detection of anions and cations according to group number, concept and formation of ionic bond, writing and 
naming ionic compounds, properties of ionic compounds, properties and crystal lattice structure. The transitions 
between package programs and slides were provided through the bridge. Some screenshots from the package 
programs used in CAI application are shown in Figure 1. 
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Figure 1: Screen shots from package program (http://www.ttnetvitamin.com.tr) 
 
The data obtained from the study were analyzed as paired and independent t test, Mann Whitney-U test, 
Wilcoxon rank test and percentages using SPSS statistical package program.  
 
3. Findings and Remarks 
Independent samples t-test results of experimental and control group teacher candidates’ pre-test scores are given 
in Table 1.  
 
Table 1.  Independent t-test results of groups pre-test scores 
 
 
 
 
As shown in Table 1, no significant difference was observed between experimental and control groups’ pre-test 
scores t (68) = -. 807; p> .05). Having close averages in both control and experimental groups’ pre-test scores and 
having no significant difference between pre-test scores suggested that these groups were similar in terms of success 
level related to ionic compounds. 
Achievement scores of prospective teachers in experimental and control groups which were received from pre 
and post-test were compared with the dependent t-test. The results are given in Table 2. 
 
Table 2.  Dependent t-test results of the groups regarding pre-test scores 
 
 
 
 
Test Group N   SD t p Explanation 
 
Pre-test 
 
 
Experiment 
 
Control 
 
 
35 
 
35 
 
43.20 
 
44.40 
6.664 
 
5.756 
 
- .807 
 
 
.423 
 
p > .05 
not significant 
Test Group N           SD t p Explanation 
Pre- test 
 
Post-test 
 
Pre-test 
 
Post-test 
Experiment 
 
 
 
Control 
35 
 
35 
 
35 
 
35 
 
43.20 
 
88.86 
 
44.40 
 
58.23 
 
6.654 
 
5.766 
 
5.756 
 
6.245 
 
-35.397 
 
 
 
-10.723 
 
  .000 
 
 
 
.000 
 
 
p < .05  
significant 
 
 
p < .05  
significant 
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As shown in Table 2, significant differences were observed between in-group pre-test and post-test scores in both 
experimental (t(34) = -35.397, p < .05) and control group (t(34) = -10.723, p < .05).  These differences were in favor 
post-test scores. Having an increase in the success level of students in both groups after instructing the topic and 
therefore having an academic achievement in favor of post-test is a normal result. As it is seen from the arithmetic 
means, there was an increase in both groups’ average after the instruction. But this increase was greater in 
experimental group.  
Independent t-test results of experimental and control group teacher candidates’ post-test scores are given in 
Table 3. 
 
Table 3. Independent t-test results of the groups regarding post-test scores 
 
As shown in Table 3, significant difference was observed between post-test scores in experimental and control 
group (t(68) = 21.318, p < .05). When this difference in arithmetic averages was analyzed in terms of increase in 
academic achievement of the teacher candidates, it was revealed that application of CAI in experimental group 
significantly increased the academic achievement in comparison with the control group in which traditional 
instruction method was applied.   
Mann Whitney-U test results regarding permanency test scores which were applied to determine the effect of 
experimental and control group on permanent learning are shown in Table 4. 
 
Table 4. Mann Whitney-U test results of the groups regarding permanency test scores 
 
As shown in Table 4, According to Mann Whitney-U test results, significant difference was observed between 
CAI and traditional instruction methods in terms of permanent learning [U = .000, p < .05]. The arithmetic average 
of experimental group permanency-test scores was 69.26 whereas it was 42.97 in control group. There was a 
difference as 26.29 points in favor of experimental group. When this difference was analyzed in terms of increase in 
permanent learning of the teacher candidates, it was revealed that the use of CAI in experimental group significantly 
increased the permanent learning as opposed to the traditional instruction method in control group.  
Dependent t-test results of experimental group’s post-test and permanency test scores are given in Table 5. 
 
Table 5. Dependent t-test results of the experiment group regarding post-test and permanency test scores 
 
 
 
 

As shown in Table 5, there was a significant difference between post-test and permanency test scores of  teacher 
candidates in experimental group (t(34) = 18.851, p < .05). When arithmetic averages were analyzed, it was revealed 
that these differences were in favor of post-test scores. 
Wilcoxon Signed-Rank test results of control group regarding post-test and permanency test scores are given in 
Table 6. 
Test Group N  SD t p Explanation 
   Post-test 
Experiment 
 
Control 
35 
 
35 
 
88.86 
 
58.23 
 
5.766 
 
6.245 
 
21.318 
 
  .000 
 
p < .05  
significant 
 
Test Group N Mean Rank Sum of Ranks U p Explanation 
Permanency 
Experimental 
 
Control 
35 
 
35 
 
88.86 
 
58.23 
 
5.766 
 
6.245 
 
.000 
 
.000 
 
p < .05  
significant 
 
   Test Group N  SD t p Explanation 
Post-test 
 
Permanency 
 
 
Experimental 
 
 
 
35 
 
35 
 
88.86 
 
69.26 
5.766 
 
3.729 
 
18.851 
 
 
.000 
 
p < .05  
significant 
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Table 6.  Wilcoxon Signed-Rank test results of control group regarding post-test and permanency test scores 
 
As shown in Table 6, there was a significant difference between post-test and permanency test scores of  teacher 
candidates in control group (Z = -5.169, p < .05). The arithmetic average of control group permanency-test scores 
was 58.23; the arithmetic average of control group permanency test was 42.97. There was a difference as 15.26 
points in favor of post-test. 
Percentage distribution of the experimental group teacher candidates’ answers to the 5 open-ended questions 
about ionic compound before instruction and after instruction is given in Table 7.   

Table 7. Frequency (f) and percentage distribution (%) of the experimental group prospective teachers’ answers to the questions 
 
Questions Group Correct Partially Correct Wrong Unanswered 
  f % f % f % f % 
1 Before 
After 
4 
23 
11.4 
65.7 
7 
9 
20.0 
25.7 
12 
2 
34.3 
5.7 
12 
1 
34.3 
2.9 
2 Before 
After 
6 
24 
17.1 
68.6 
7 
8 
20.0 
22.9 
10 
3 
28.6 
8.6 
12 
- 
34.3 
- 
3 Before 
After 
7 
22 
20.0 
62.9 
5 
10 
14.3 
28.6 
13 
3 
37.1 
8.6 
10 
- 
28.6 
- 
4 Before 
After 
6 
21 
17.1 
62.0 
10 
11 
28.6 
31.4 
12 
2 
34.3 
5.7 
7 
1 
20.0 
2.9 
5 Before 
After 
9 
20 
25.7 
57.1 
11 
11 
31.4 
31.4 
9 
3 
25.7 
8.6 
6 
1 
17.1 
2.9 
 
When the data in Table 7 were analyzed, it was seen that teacher candidates in experimental group mainly gave 
the wrong answers or unanswered the question before instruction, but they gave correct and partially correct answers 
after instruction. 
 Percentage distribution of the control group teacher candidates’ answers to the 5 open-ended questions about 
ionic compound before instruction and after instruction is given in Table 8.   
 
Table 8. Frequency (f) and Percentage Distribution (%) of the control group teacher candidates’ answers to the questions 
Questions Group Correct Partially Correct Wrong Unanswered 
  f % f % f % f % 
1 
Before 
After 
6 
16 
17.1 
45.7 
6 
14 
17.1 
40.0 
11 
4 
31.4 
11.4 
12 
1 
34.3 
2.9 
2 Before After 
6 
12 
17.1 
34.3 
9 
12 
25.7 
34.3 
10 
7 
28.6 
20.0 
10 
4 
28.6 
11.4 
3 Before After 
7 
8 
20.0 
22.9 
9 
13 
25.7 
37.1 
10 
8 
28.6 
22.9 
9 
6 
25.7 
17.1 
4 
Before 
After 
7 
10 
20.0 
28.6 
11 
15 
31.4 
42.9 
12 
7 
34.3 
20.0 
5 
3 
14.3 
8.6 
5 Before After 
7 
12 
20.0 
34.3 
13 
12 
37.1 
34.3 
6 
6 
17.11
7.1 
9 
5 
25.7 
14.3 
 
   Test Group  N Mean Rank Sum of Ranks Z p Explanation 
Post-Test 
Permanency 
Control 
Negative Ranks 
Positive Ranks 
Ties 
35 
0 
0 
18.00 
.00 
 
630.00 
.00 
 
-5.169 
 
.000 
 
p < .05  
significant 
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When the data in Table 8 were analyzed, it was seen that teacher candidates in control group mainly gave the 
wrong answers or unanswered the question before instruction, but they gave correct and partially correct answers 
after instruction. However, when these two tables were analyzed together, it was revealed that the percentage of 
correct and partially correct answers of teacher candidates in experimental group were higher than those in control 
group. 
 
4. Conclusions and Implications 
In accordance with the post-test results of experimental and control group students (t(68) = 21.318, p < .05), 
academic achievement of the experimental group teacher candidates to whom topics were taught by the use of CAI 
was higher than those in control group in which traditional instruction method was administered. Additionally, 
according to the permanency test results, it was seen that learning in experimental group was more effective and 
permanent.  
Similar results were also obtained in many studies conducted previously. For example, Wiley (2001) taught 
microscopic, macroscopic, and symbolic structures of chemical substance using animations and observed a 
significant difference between pre-test and post-test scores at the end of the 6-ZHHN VWXG\ 7H]FDQ DQG <ÕOPD]
(2003) expressed that teaching chemical reactions and collision with the use of conceptual animations was more 
effective than the use of traditional method. In other studies, CAI was found to be more successful than other 
traditional instruction methods (Yigit & Akdeniz, 2003; .DUDPXVWDIDR÷OX $\GÕQ	 g]PHQ 3HNWDú 7UNPHQ
& Solak, 2006). 
,WZDVVHHQ WKDW&$,QRWRQO\ LPSURYHVVWXGHQWV¶VXFFHVVEXWDOVRKHOSV WKHPWRGHYHORSKLJKHU OHYHO WKLQNLQJ
skills thus provides meaningful learning (Renshaw, & Taylor, 2000). Many studies on different topics in chemistry 
FRXUVHV VXSSRUWRXU VWXG\ ILQGLQJV7KH LPSOHPHQWDWLRQRI&$,PHWKRG LQFUHDVH WHDFKHUFDQGLGDWHV¶SDUWLFLSDWLRQ
and make them more successful. Consequently, in order to provide a meaningful and permanent learning in teaching 
chemical topic which are difficult to understand, the use of method in which students are active would be very 
useful.  
 
References 
Barron, A.E. & Orwing, G.W. (1995). Multimedia technologies for training; an Introduction. Libraries, Unlimited, Inc. 
Campbell, D. & Stanley J. (1966). Experimental and quasi-experimental design for research. New York:  Ran McNalll. 
Clark, R.E & Sugrue, B.M. (1995). Research on instructional media, 1978-1988, Instructional Technology: Past, Present and Future. G.J. Angling 
(Ed.), 2nd Edition, Libraries, Unlimited, Inc.  
EUWHSÕQDU+'HPLUFLR÷OX+*HEDQg	 Yavuz, D. (1998). %HQ]HúPHYHELOJLVD\DUOÕ|÷UHWLPLQPRONDYUDPÕQÕDQODPD\DHWNLVL III. Ulusal 
Fen %LOLPOHUL(÷LWLPL6HPSR]\XPX%LOGLULOHUL.7h)DWLK(÷LWLP)DNOWHVL-175, Trabzon. 
Herron, J. D. (1996). The chemistry classroom: formulas for succesfull teaching. American Society: Washington, DC. 
øúPDQ$g÷UHWLPWHNQRORMLOHULYHPDWHU\DOJHOLúWLUPH %DVNÕøVWDQEXO6HPSDWL3HJHPD 
.DUDPXVWDIDR÷OX 2 $\GÕQ0	  g]PHQ +  %LOJLVD\DU GHVWHNOL IL]LN HWNLQOLNOHULQLQ |÷UHQFL ND]DQÕPODUÕQD HWNLVL %DVLW KDPRQLN
KDUHNHW|UQH÷LThe Turkish Online Journal of Educational Technology, 4(4), Article 10.  
Namlu, A. G. (1999). %LOJLVD\DUGHVWHNOLLúELUOL÷LQHGD\DOÕ|÷UHQPH(VNLúHKLU$QDGROXhQLYHUVLWHVL(÷LWLP)DNOWHVL<D\ÕQODUÕ1R 
3HNWDú07UNPHQ/	6RODN.%LOJLVD\DUGHVWHNOL|÷UHWLPLQIHQELOJLVL|÷UHWPHQDGD\ODUÕQÕQVLQGLULPVLVWHPLYHERúDOWÕPVLVWHPL
NRQXODUÕQÕ|÷UHQPHOHUL]HULQHHWNLVL.DVWDPRQX(÷LWLP'HUJLVL, 14(2), 465-472. 
Renshaw, C. E, &  Taylor, H. A (2000). The educational effectiveness of computer-based instruction. Computers and Geosciences, 26(6), 677-
682. 
ùDKLQ7	<ÕOGÕUÕP6 (1999).g÷UHWLP7HNQRORMLOHULYH0DWHU\DO*HOLúWLUPH$QNDUD$QÕ  
TezcaQ+	 <ÕOPD]h .LP\D|÷UHWLPLQGHNDYUDPVDOELOJLVD\DUDQLPDV\RQODUÕ LOHJHOHQHNVHODQODWÕP\|QWHPLQLQEDúDUÕ\DHtkileri. 
3DPXNNDOHhQLYHUVLWHVL(÷LWLP)DNOWHVL'HUJLVL 2(14), 18-31. 
8úXQ6'Q\DGDYH7UNL\H
GHELOJLVD\DUGHVWHNOL |÷UHWLP Ankara: Pegema. 
Wiley,J. (2001). Differential effects on the achievement of males and females of teaching the particulate nature of chemistry. Journal of Research 
in Science Teaching, 39(10), 911-927. 
<L÷LW 1	 $NGHQL] $ 5  )L]LN |÷UHWLPLQGH ELOJLVD\DU GHVWHNOL HWNLQOLNOHULQ |÷UHQFL ND]DQÕPODUÕ ]HULQH HWNLVL (OHNWULN GHYUHOHUL
|UQH÷L*D]L(÷LWLP)DNOWHVL'HUJLVL, 23(3), 99-113.   
http://www.ttnetvitamin.com.tr 
 


